INTRODUCTION
A classic method for gear control is based on measuring the variation of the distance between axes based on the method of margin less engagement on both sides between the gear wheel and the standard wheel [1] [2] [3] . In order to obtain a modern and accurate means of measuring we must resort to electronic computer processing, using complex mathematical processing algorithms [4] , a method which also has the advantage of using a much-simplified mechanics [5] .
COMPLEX CONTROL ON BOTH SIDES
Control based on a standard wheel which is engaged on both sides is considered a complex control because it allows to determine a composite error as a result of the individual wheel errors in the gearing. The principle of measurement and the schematic diagram of the device are depicted in Figure 1 below [5] .
Devices built for complex engagement control on both sides are made in several constructive variants, controlling both inner and outer dents, all of which including the standard wheel as an essential feature. By controlling the toothed wheel by means of a standard wheel, the composed error is determined as the result of individual errors. This composed error (according to STAS 6273-81) represents the variation of the measured distance between the axle F" ir that is defined as the difference between the maximum and the minimum value of the distance that needs to be measured between the axis of the standard wheel and the axis of the working wheel that needs to be checked in a margin less engagement at a complete rotation of the test wheel. If the working wheel rotates with one tooth, this difference is called "the variation of the distance measured between the axes when rotating with one tooth: F" ir Determining the contribution of each individual error or individual deviation of the working wheel in the diagram of the variance of the measured distance between the F" ir axes is difficult to make and it is interpretable, which leads to the elaboration of a series of hardly verifiable, sometimes contradictory theories. The most important contribution is that of radial shock b r .
We must note that a conjugated gear wheel can also be used in the absence of the standard gear wheel, should the margin less engagement not make the contact between the tooth of the gear and the end of the other gear. The method is used as a gear sorting method, mating together two conjugated wheels, for which the variation of the distance between the axes has the smallest of values. When performing the control process, by means of several consecutive teeth positions of the two wheels we can also determine the pair of conjugated teeth for which the minimum error is obtained.
The radial shock, the most important feature, can also be established on the diagram recorded when engaging the gear wheel with a standard wheel. Such a diagram will be similar with the on in the following figure [10] : The elements below appear on the diagram: -F" ir. -variation of the measuring distance between the axes (radial composite error) -F zkr -cyclic error; -F rr . -radial shock (see Figure 1 ). It is found that the radial shock has a sinusoidal variation over which the cyclic error of each tooth overlaps.
Since the largest component of the radial shock is the eccentricity "e" it can be noted that:
The problem that arises is the determination of the error values due to the shock to the teeth of the tested wheel. In Figure 2 , a tooth displays such an error -shown more clearly in Figure 3 . A shock is defined as a sudden variation in the distance between the axis of the gears in dynamic drive (rotated at a certain speed). By denoting with A the distance between the axis of the engaged gears, then a shock is given by the velocity of the variation of the distance, respectively the first derived in relation to time as in the formula below:
where: V shock -measured/calculated value of shock A -value of the distance between the axes t -time in which displacement A takes place These characteristics of the shock that needs to be determined lead us to the following methods of obtaining the measured value: 1. Determining the rate of variation of the distance between the axes 2. Using the analysis be decomposing the recorded chart in Fourier series.
METHODS OF DETERMINING THE VALUES OF SHOCK

Determining the Rate of Variation
Collected data is acquired at equal time intervals and stored in a datasheet. In order to obtain the rate of variation, the numerical derivative is applied to this datasheet, and the value obtained is compared with a baseline value. Thus, the formula for calculating the rate of variation of the distance between axes is given by the formula below:
where: V i -speed calculated in location i a i , a i-1 -value of displacement in location i,and in i-1 This method is mainly used for manually operated shock control devices (working under human supervision) where the value of the distance between axes is monitored by the operator by means of a comparator. In the case of data acquired by an automated system, the acquisition speed is much higher, which requires that the shock be sampled at several points, so that the rate of variation is not given by the start and end limits of the shock but by the intermediate values, as in the figure 4. In the figure above, we can see that the shock (for curve a) is acquired with points 1-5, and the speed for each point is: V1-V2, V2-V3 etc.; by applying the same method for curve b, we will have the same rate of variation, which will point to a shock, which is inaccurate. 
Using Analysis Based on Fourier Series Decomposing
Fourier series decomposing transforms a periodic function into a sum of sinusoidal functions; a periodic function is a function of the following type:
f (t) = f (t+T), where T is the period of repetition of the function [11] [12] [13] [14] . A Fourier series is a sum of an infinite number of sinusoidal (sinus and cosine) functions -each with a frequency equal to a multiple of an integer of 1 / T, as in the following formula [13, 14] :
where constants a m , b n correspond to the coefficients of the Fourier series determining the weight of each sinusoid.
Prior to the emergence of modern computational methods, the determination of Fourier series coefficients was complicated, so this method had little use, but with the advent of electronic computers, methods of calculating these coefficients have been developed that allow them to be determined quickly or even in time real. Therefore, a decomposing processing based on Fourier Series will respect the sequence presented in the diagram presented on the following page:
Furthermore, the determination of the most significant shock with is obtained by selecting the maximum value in terms of an absolute value out of the processed value (i.e. 0.050, in the presented case study).
DESCRIPTION OF THE EQUIPMENT DEVELOPED FOR "DACIA RENAULT PITEŞTI"
The installation consists of a control table on which a support for securing the primary shaft is located between a rotating tip with rollers and a precision bush provided with grooves and 4 sledges sliding on roller guides with pneumatic buffers on which the gears that need to be tested are mounted for detecting shocks (tooth defects caused mainly by faulty handling of work pieces between workstations), and anthrax. The toothed shaft and the gears that need to be tested engaged with it are rotated by an alternative current motor reducer with a reducer and a speed variator with a speed of approximately 30-40 rpm, while the "shocks", as well as the teeth defects and the anthrax variation are highlighted by the sliding of the sledges with guides and read with incremental linear motion transducers with a race of at least 6 mm (plus the radius variance measured by the pneumatic buffers), on the display panel of the SIEMENS industrial computer. The measurement of anthrax during the engagement on two sides also allows, in addition to checking the operation of the gear within normal parameters, to detect the occurrence of the manning operation on the sides. Thus, if a normal addition of 0.05-0.06 mm of manning is considered, from simple trigonometric calculations results, in the case of unmanned wheels, a shift in the sinusoid of the variation of anthrax of 0.15-0.2 mm that is easily sensed by measuring instruments. Each measuring section also contains a pair of inductive transducers that allow for the elimination of the radial shock of the spindles relative to the axis of rotation of the primary shaft that is hinged between the tips. Periodically, the device is calibrated with cylindrical standard discs to determine the correct running anthrax. The device is protected by LED safety barriers. 
CONCLUSIONS
The concept and making of the "Intelligent mechatronic equipment for shock and anthrax control of free gears 1,2,3,4 and primary shaft" belong to the National Institute of Research and Development in Mechatronics and Measurement Technique, Bucharest-Romania.
The implementation of the mechatronic equipment at S.C. Automobile DACIA Groupe Renault S.A. Pitești -Renault Mecanique Roumanie has led to the following results: -Increasing the degree of automation and computerization of the process of controlling the toothed wheels of automotive gearboxes in the production line; -Increasing labour productivity in control operations that are run in the manufacturing flow; -Ensuring work safety in the process of production and control in compliance with the European norms in the field; -Ensuring a high level of quality in the manufacturing of toothed parts in automotive gearboxes.
[12] Introduction to the Fourier transform -web pagehttp://www.thefouriertransform.com/#introduction 
